ABSTRACT: Mooring and Towing Fittings mean various devices and fittings to safely fasten vessels to quays, jetties, seafloating buoys. etc. They include devices such as mooing winches and capstans, fitting such as chocks, fairleads, guide rollers, bollards, and bitts, and the seats and reinforced parts of vessels such fittings are installed. They also include ropes and chains used for mooring and chain stoppers that secure chains to vessels. Because of damage to mooring fittings during mooring directly related to large-scale accidents such as the drifting of vessels, mooring fittings with strength appropriate for the physical features of the vessels must be installed. The reinforcement of the vessels on which the mooring fittings are installed must be designed to withstand the loads transferred from the fittings as well. Also Mooring fittings with efficient strength are required because damaged ships lead to sea pollution such as oil or fuel oil spillage. The purpose of this study is to suggest the standardization model for strength analysis of the closed chocks by using the Finite Elements Method and Equipment Test.
INTRODUCTION
As background of research, mooring and towing fittings mean all equipment used for fastening ships to quays, piers, and buoys from the tide, wind load, and wave load safely.
These mooring and towing fittings are the requisite structure established on all the ships regardless of their kinds. They are made up of tools such as mooring winch, fittings such as chock, fairlead, guide roller, bollard and bitt, seat on which fittings are installed and reinforced parts of the ship. They also cover rope used in mooring, a chain and a chain stopper used to fasten the chain to a ship. They are required to be installed with strength appropriate for the size of the ship and the reinforcement of ship's lower part must be designed strongly enough to endure load transmitted from mooring and towing fittings. In case of using mooring and towing fittings whose strength is unproved, large-scale accidents and sea pollution by the spill of cargo and fuel oil from the wrecked ships could be caused. So enough strength is especially required.
Nevertheless, the standards of selecting and applying mooring and towing fittings haven't ever existed or are different one another. It could be a very vast work to verify the design and strength according to all the types and sizes of mooring fittings because their types are various and they must be applied differently to various sizes of ships. 
STRENGTH EVLAUATION TEST MODEL
In this research, the analysis for 20 types of closed chocks which are most used of all sorts of mooring and towing fittings was made, and strength test on the Panama chock which is a special type of closed chocks was also done to verify analysis value. The closed chocks could be divided into the seat type and the bulwark type and FE analysis for total 20 closed chocks by each type was performed to prove the suitability of standardization objects. Drawings of 10 types of closed chocks for seat type were presented in Fig. 1 . The closed chocks applied SCW480 in consideration of the strength of material and weld-ability. Seats applied SS400(C<=0.23%). Material properties were presented in Table 1 . As an analysis method, target Safety Working Load for each size was presented in Table 6 , and the analysis was made with setting it as the standard of 
Strength Test evaluation and results of FE analysis
As the results of strength evaluation test, towing load and stress obtained from monitoring system of test equipment on the measurement location of Panama chock & seat were presented in Table 4 and Fig. 6 . When towing yield stress of seat or bulwark material amounted to 235MPa, the value of towing load was calculated as about 95 ton. Table 6 and Fig. 7 and those of FE analysis including both chock and seat(Alt. 2) were Table 7 and Fig. 8 .
Fig. 9 Boundary condition for displacement
In the case of analysis for chock only, maximum stress obtained from FE analysis was 2.62E-4 MPa, and SWL was obtained. It could be a permissible level because it was larger than target SWL 68 ton. In the case of analysis for both chock and seat, maximum stress of chock was 2.84E-4 MPa, and seat was 3.11E-4
MPa. SWL calculated from the same method were 73.44 ton and 70.36 ton respectively. They were also permissible level because they were larger than target SWL 68 ton. In the strength test for Panama chock, towing load was calculated as 95 ton and result of FE analysis was 70.36 ton. 
Standardization strength analysis of closed chock
Seat type analysis was conducted into 3 cases separately as shown in Table 8 . Analysis results according to standard by using FEM method for seat type of closed chock was presented in Table 9 . As shown in Tables, in three cases, all 10 types obtained outcome value exceeding target SWL. 
Conclusions
This research conducted standardization of closed chocks 
